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INJECTIVITY OF DIFFERENTIABLE MAPS R
2 → R2 AT
INFINITY
CARLOS GUTIERREZ AND ROLAND RABANAL
Abstract. The main result given in Theorem 1.1 is a condition for a map
X, defined on the complement of a disk D in R2 with values in R2, to be
extended to a topological embedding of R2, not necessarily surjective. The
map X is supposed to be just differentiable with the condition that, for some
ǫ > 0, at each point the eigenvalues of the differential do not belong to the real
interval (−ǫ,∞). The extension is obtained by restricting X to the complement
of some larger disc. The result has important connections with the property
of asymptotic stability at infinity for differentiable vector fields.
1. Introduction
Given an open subset U of R2 and a differentiable (not necessarily of class C1)
map X : U → R2, we shall denote by Spec(X) the set of all eigenvalues of the
derivative DXz, when z varies in U .
Our main result is the following
Theorem 1.1. Let X = (f, g) : R2 \Dσ → R2 be a differentiable (but not neces-
sarily C1) map, where σ > 0 and Dσ = {z ∈ R2 : ||z|| ≤ σ}. If for some ǫ > 0,
Spec(X)∩(−ǫ,+∞) = ∅, then there exists s ≥ σ such that X |
R2\Ds
can be extended
to a globally injective local homeomorphism X˜ = (f˜ , g˜) : R2 → R2.
This theorem generalizes Gutierrez and Sarmiento injectivity work (Asterisque,
287 (2003) 89-102), who proved the corresponding C1 version.
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